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To Whom it May Concern:

Pursuant to the Freedom of Information Act, 5 U.S.C. § 552, | hereby request copies of the
following documents:

To the extent not being provided in response to FOIA Request #: EPA-R5-2014-003667,
all documents prepared or received for and all data and information collected and
analyses related to East Liverpool, Ohio done in connection with the accepted manuscript
in the Journal of the Air & Waste Management Association, entitled Characterization of
Air Manganese Exposure Estimates for Residents in Two Ohio Towns, attached as
Exhibit A, (the “Manganese Journal Paper”), including but not limited to, air modeling,
ambient air monitoring, fingerprinting analyses, and information on exposure
assessments.

The AERMOD modeling inputs and outputs for East Liverpool used, collected, and/or
prepared by Jaime R. Julian (USEPA Region 5) or others as referenced in the Manganese
Journal Paper.

All communications (both electronic and hard copy), including attachments and
enclosures, between Jamie R. Julian (USEPA Region 5) and any of the following persons
in connection with the Manganese Journal Paper: Dr. Michelle A. Colledge (ATSDR
Region 5); Dr. Rosemarie M. Bowler (San Francisco State Univ.); Vihra V. Gocheva
(San Francisco State University); Dr. Cheryl L. Beseler (Colorado State University); Dr.
Harry A. Roels (Louvain Centre for Toxicology and Applied Pharmacology); Dr. George
Bollweg (USEPA Region 5); Jamie Wagner (USEPA Region 5); Edward Hudgens
(USEPA Triangle Park); Dr. Erin Haynes; Barbara Driscoll (USEPA); Dr. Mark Johnson
(ATSDR); Rebecca Geyer (USEPA Region 5); and/or Dr. Danelle Lobdell (USEPA
Triangle Park)
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e All emissions data and results from Heritage Thermal Services Inc.’s (formerly known as
Heritage-WTI Inc.) Comprehensive Performance Test (CPT) as required by the
Hazardous Waste Combustors NESHAP/MACT Subpart EEE from 2/14/2014 until
present.

e To the extent not being provided in response to FOIA Request #: EPA-R5-2014-003667,
the following reports required to be submitted to USEPA by Heritage Thermal Services
Inc.’s (formerly known as Heritage-WT] Inc.) pursuant to 40 CFR 63.1211 under the
Hazardous Waste Combustors NESHAP/MACT Subpart EEE from 2002 until present:

o Compliance progress reports (40 CFR 63.10(d)(4))

Periodic startup, shutdown, and malfunction reports (40 CFR 63.10(d)(5)(i))

Immediate startup, shutdown, and malfunction reports (40 CFR 63.10(5)(ii))

Excessive emissions and continuous monitoring system performance report and

summary report (40 CFR 63.10(e)(3))

Startup, shutdown, and malfunction plan (40 CFR 63.1206(c)(2)(ii)(B))

0 Excessive exceedances reports (40 CFR 63.1206(c)(3)(vi))

o0 Emergency safety vent opening reports (40 CFR 63.1206(c)(4)(iv))
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e The “Notification of Compliance” submitted by Heritage Thermal Services Inc.’s
(formerly known as Heritage-WT]I Inc.) on November 18, 2010 and any revisions thereto.

e All documents on the Heritage Thermal Services Inc.’s (formerly known as Heritage-
WTI Inc.) facility located in East Liverpool, Ohio (Columbiana County) that contain
information on manganese emissions or air monitoring from 2/14/2014 until present.

We will pay all reasonable search and copying costs, up to $250. Should the cost of fulfilling
this request exceed $250, please contact me. Alternatively or in addition to providing the
requested documents, we would be happy to visit in-person for a file review of the requested
records. If you have any questions regarding this request, please contact me. Thank you for
your attention to this matter.

Regards,

/sl Jessica L. Sharrow
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Abstract

AERMOD dispczslon model and air measurement data to es‘nmate concentrations for residential

receptor sites in the two communities. Modeled concentrations were used to create ratios

between receptor points and calibrated using measured data from local alt monitoring stations.




Downloaded by [65.125.182.187] at 12:36 29 April 2015

Estimated outdoor air-Mn concentrations were derived for individual study subjects in both

towns. The mean estimated long-term air-Mn exposure levels for total suspended particulate

were 0.35 pg/m3 (GM) and 0.88 pg/m3 (AM) in East Liverpool (range: 0.014-6.32 ug/m3) and
F:
ff’
0.17 pg/m3 (GM) and 0.21 pg/m3 (AM) in Marietta (range: 0,03-1.61 ;1g/1113) Modeled*:esuits

be used fo derive receptor-specific. eiposu;er estimates even in the absence of source emission

,r;ﬁ"' e
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data for use in human heal&outeoﬁie studles

Only a few lnhalatl in exposure studies have evaluated non-occupational, stationary source-based
{H',,h KE‘:. \;;

enyil onmental exposures to manganese {Mn). Although Mn inhalation exposure in the general
'Yé‘ A

popuigmon is much lower than in the occupational setting, these studies also identified subtle

neurclogical deficits in residential populations chronically exposed to low air-Mn levels
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(Baldwin et al. 1999; Beuter ¢t al. 1999; Bowler et al. 1999; Lucchini et al. 2012; Menezes-Fitho

et al. 2011; Mergler et al. 1999; Riojas-Rodriguez et al. 2010; Rodriguez-Agudelo et al. 2006).

The first account of Parkinsonian symptoms linked to inhalation exposure of Mn was

documented .by Couper (1837). Since then, the epidemiologic literature has eshbhs &d tha‘t

sway), néood pemnbatlons (c.g.,

cognitive deficits (eg, verbal 1Q, working memm )
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Environmental air-Mn concentrations in the United States vary significantly with location and

proximity o emissions sources. Based on national air moniioring networks, the average
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background air-Mn concentration in urban arcas is approximately 0.05 pg/m’® [United States

Environmental Protection Agency (U.S. EPA) 2012a]. U.S.EPA (1984) reported that rural air-

Mn from [965-1982 was approximately 6.25 times lower than urban air-Mn. Air-Mn in areas

com"f‘g}mities. Dispersion modeling calibrated with measured data was used to estimate ambient
air-Mn exposures for each study participant in the two towns. Both communities had over 10

years of environmental total suspended particulate (TSP) sampling data generated between 1999
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and 2013 that were analyzed for a number of toxic metals, including Mn. Only years where data

met 75% completeness in both towns (2003-2013) were used for statistical analyses.

The objective of this study was to estimate inhalation exposures by deriving residence-gpgcific

outdoor air-Mn for two Ohio communities,

Materials and methods

Y:;;':V > .
Cormpendium Method 10 3.5 (U.S. EPA 1999b).

At both sites, 24-hour TSP filter samples are collected in community air monitoring stations

every 6 days. These 24-hour samples are composited and analyzed to yield a monthly average
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air-Mn concentration (Ohio EPA 2012a,b). Because composite sample concentrations of Mn

were elevaied, in 2005, Ohio EPA began analyzing every filier from the Fast Liverpool Water

Plant air monitoring station in individual 24-hour samples (discrete} as well as monthly

x

§EM (scanning electron microscopy), and XRD (X-ray

coﬂ%ted 24-hour TSP, PM g, and PM, s samples for three months in summer of 2011. These

samples were collected during the period that health outcome data were collected in the

community, and is the only sampling period that analyzed data in all three particle fractions.
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To estimate exposures to respirable manganese, the TSP air-Mn concentration was multiplied by
the fraction of air-Mn PMg, and PM;5 as determined by fingerprinting analysis in Marietta

in Fast

(PMyo (0.83 or 83%) and PMys (0.21 or 21%), and by collocated monitoring data
. E

vy

Liverpool (PM ) (0.35 or 35% and PM2 5 (0.037 or 3.7%).

Identification of Modeling Receptor Points

2,

as part of two population studies that examined the potential heal

anéiy;es. The AERMOD modeling system consists of two preprocessors and a dispersion model
B

(Cimorelli et al. 2005):
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8 A meteorological preprocessor (AERMET) uses meteorological data and surface
characteristics to develop planetary boundary layer parameters to create profiles of wind,

turbulence, and temperature;

n A terrain preprocessor (AERMAP) uses gridded terrain data to determine Hﬂ— It

=

@ A steady-state plume mode! (AERMOD) designed to estinfate

=
i,

}égﬁg?d t%predict long-term (5-year) average air-Mn concentrations at cach

=

Airpé’rt in Parkersburg, WV, approximately 8 km east-southeast of the facility. The nearest
NWS upper air station with data for the same 5-year period is at the Wright-Patterson Air Force

Base in Dayton, OH, which is approximately 322 km west-northwest of the facility. Five
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consecutive years of surface and upper air meteorological data (1991-1995) were processed

through AERMET (U.S.EPA 2010c¢) for the Marietta modeling,

" East Liverpool: the nearest and most representative meteorological station is locate‘d gt the

“34 Al‘&
residential air-Mn concentlatloé“fo eao? study subject residence, AERMOD was used to
Y

determine air-Mn concentration 1%1‘(1075J of each residence to a reference air monitoring station

@iﬁg} at, and in East Liver pool the Maryland Avenue monitor was chosen to

e

0%12.

Reference point selection was based on how well measured data at each

Unlike traditional dispersion modeling where detailed emissions data are available, the approach

we are proposing assumes the entire surface area of the site is a single area emissions source.
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AERMOD was used to calculate 5-year average air concentrations from a scalable unit emission

rate of 1 gram per second (g/s) over the full extent of the property of each facility. Dispersion

modeling is linear, thus choosing a scalable unit emission rate facilitates ca!culatmg estimated
o, £

s
outdoor concentrations from many on-site sources without re-running the model for each soi}}ece

yielding a relative fraction of au‘-Mn m@@%—:d at the monitoring stations for all receptor points.

NP

For calculating residential utdqmjposulc estimates annual average air-Mn measurements

_ Ar(1%) 3
R{air — Mn) = WX Clpg/m*) !

m3

10
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where R{air-Mn) is the outdoor exposure concentration of air-Mn for each receptor; AR is the
receptor-specific AERMOD estimate of air-Mn derived from the unit emission rate of 1 g/sec;

RAMS is the AERMOD estimate of air-Mn derived from the unit emission rate at the reference

&

air monitoring station; and C is the annual average air-Mn conceniration measured

4
N

reference air monitoring station.

.,

Statistics

\\.:...
Raw data from area air monitors were obtained in Microsoft %cei"

P

measured levels of Mn in the PM o an P@\.‘s fractions of air-Mn TSP and were used to estimate

residential exposures to res ,i_;_'ab:{ 6f

compare measured al'l(L fﬁ}?

E=4

Stziéonary sampling data of TSP air-Mn

T

=

The statistical summaty for the five Marietta air monitor locations (Table 1) shows that over the

10-year sampling period (2003-2013), TSP air-Mn samples frequently exceeded the background

11
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values typical of ambient air-Mn in urban areas (U.S. EPA 2012a). Across the five sampling

sites, the arithmetic mean (AM) of the monthly composite air-Mn concentrations ranged from

0.11 pg/m® to 0.39 pg/m’. For comparison, the Mn concentrations for eight 24-hour samples

concentrations also exceeded the national background average. Across the thlee zsam lmg’ sites

g ¢°

the monthly AM ranged from 0.17 to 1.42 ug/m® (Table 2). Air-Mn %gncennat;ons for 24-hour
f

(RfC =(,05 pg/m U.S.EPA 2012¢) and/or the ATSD,Ré_‘} nilmal risk level (MRL=0.30 pg/m’;

W

% e
%ﬁ
the chemical form of M\wa'ls’genela]]y Mn-oxide, The analysis also determined that 83% of TSP
N “?t‘::ﬂs’

air-Mn met the W()}ld %{eaith Organization (WHO 1999} definition of respirable with Mn

prevalence’of fine Mn particles in Marietta is consistent with the fine metal dusts released from

high—ﬁeat processes, such as smelting (U.S. EPA 1996).

i2
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In 2011, collocated air monitors were sited and operated by Ohio EPA and U.S.EPA at
the East Liverpool Water Plant location for collection of 24-hour TSP, PM g, and PM; 5 samples.

From these samples, it was determined that TSP from East Liverpool has a greater percentage of
SN

non-respirable Mn particles compared to Marietta TSP. In East Liverpool, 35% of TS }au l\g _

xpostre Concentrations

emrs?ns method was used for both towns to yield comparable estimates of
Lk _

' . : . .
air-Mn in Marietta and East Liverpool. In Marietta, the modeled outdoor exposure concentrations

ranged from 0.03 pg/m? at the lowest receptor point to 1.61 p g/m’ at the highest receptor point,

with an average outdoor exposure concentration for all receptor points (n=100) of 0.21 pg/m3

13
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(AM) and 0.17 pg/m® (GM). Across the sampling period in East Liverpool, the modeled outdoor
exposure concentrations of TSP air-Mn ranged ﬁ'om 0.014 pg/m at the lowest exposed receptor

point to 6.32 ug/m® at the highest exposed ieceptm point, with an overall average outdoor

_'a

exposure concentration for all receptor points (n=86) of 0.88 pg/m’® (AM) and 0.35 pg/p

eiii =N
outdoor exposure concentrations across all monitors located in each community Tabie 3), Which

3;
distribution of these estimates in Marietta® [P&i{m Q’-xl SﬁLglm (AM), range 0.03 to 1.33 pg/m’;

‘"T:;)

o

Marietta, the Marietta teS:dengs have a higher exposure to respirable Mn particulate matter.

wa -g 1f01med to estimate study participant exposures in Marietta, which was detailed elsewhere
(US EPA 2010c; Bowler et al. 2012). In summary, 255 tons per year of manganese was
modeled as released via 15 point sources and 193 volume sources modeled from three

overarching processes at the Eramet facility: 1) furnace emissions (melting, tapping, charging,

14
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25.

Downloaded by [65.1

years, negatively bl_gsa

hot metal transfer, feed system, slag handling, and casting); 2) the metal oxygen reduction
process (including the pelletizer); and 3) materials handling processes (including conveying,

foading/unloading, feed systems, hoppers, crushing, sizing, packing, milling, and baggmg)

environmental enforcement agencies. In that evaluation, two Eong~tenmga§§1&g_g 1itoniforing

B l
th.imeasured S-year

a/ies at the WCCC air monitoring site

dispersion modeling 5-year ambient outdOO‘ air Mg\kl‘qsuém
(0.14 pg/m®), suggesting that for Ma&eﬁa the é'}tonal dispersion model accurately predicts

long-term ambient Mn concentration

has two S-year periods ﬁom \\Zif;lch f
b\

Harmar Village data is not

é“\%

al, ly.since production at the Eramet plant has diminished in recent

ong~telm averaging for prior years. Even still, the predicted dispersion

modeling co g ShtT a‘_tmn ?t this location (0.16 pg/m®) and the measured average (0.11 pg/m’) of
the 2007£201 Igi 1d°2008-2012 periods were within an order of magnitude (Table 5) and would

een closer if measured data from years with greater air-Mn emissions had been

’Eﬁ@

avaﬁ%ble.

In Marietta, WCCC and Harmar Village had the greatest number of observations (n>50) over the

period 2003-2013. WCCC is the reference location and by default the sife-surface area emissions

15
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method estimates are perfectly correlated with the long-term air measurements at this site. Only

Harmar Village in Marietta could be used to compare dispersion modeling based on emissions

data to the sife-surface area emissions method model estimates of air-Mn, In general, the

‘Eg.

Neal
<

229
Road (n=25), Boaz Waste Water Treatment Plant (n=12), a‘nd c~Efé:§men'rary (n=12) to yield a

meaningful comparison between the fac1l|ty-speciﬁef?} SIONS model and sife-surface area
s

emissions method. The comparison of the_tradi I@lé‘dISpGISIOI] model to air measurements
£

(model-to-air measurements) and the é\gacitit)\fls cific emissions model to the site-surface area

fh_g Harmar Village monitoring site indicates that fhe

emissions method (model-to-method)

site-surface area emissions é.-reti 5. yl%kis 1eason'1ble exposure estimates,

nccz{m regarding air-Mn exposures has been acknowledged since the 1970s and

- (Joselow et al. 1978). Government regulation for anthropogenic sources

stei\mmg from these health concerns and epidemiologic research on long-term low-level
2\

inhalation exposure to Mn in ambient air began in the United States with the publication of a

U.S.EPA reference concentration (RfC) value of 0,050 pg/m* in 1993 (U.S. EPA 2012¢). RfC

supporting documents initially focused on the potential risk of Mn emissions from mobile

16
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sources from the combustion of the gasoline additive methyl-cyclopentadienyl manganese
tricarbonyl (MMT) (Davis et al. 1998). However, subsequent studies have suggested that

industrial sources of air-Mn may have greater impacts to ambient air than motor vehicle exhaust

from the combustion of gasoline containing MMT (ATSDR 2012},

personal air monitoring to estimate study subject exposures only had
‘\ &

in the study. The site-surface area emissions method is ploposéd s & tpol that yields long term

Ly
i,

B PRI .
The mean air-Mn concentrations 1}16@§21_I:§d in I\/Tametta and East Liverpool are comparable to

-

199"'9135/111 this study, four days of ambient air sampling were available to assess inhalation

exposures, but personal exposure estimates were not available.

17
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ng/m? post-facility closure 'md

Comparison to PMyq air-Mn studies

Estimated PM,; air-Mn exposures derived from measured and modeled data yielded a long-term

average (AM) air-Mn concentration of 0.18 pg/m3 for Marietta and a long-term averag%‘?fAM)

air-Mn concentration of 0.31 pg/m’ for East Liverpool. Rodriguez-Agudelo et alé’(2006) 16%1 t;d

from historical ferro/Mn alloy opelagmﬁa_with an average PM g air-Mn concentration of 0.05
oy

ﬁ >

age soil"Mn - of 958 mg/kg. While the latter study did not note

s

18




Downloaded by [65.125.182.187] at 12:36 29 April 2015

Comparison to PM, 5 air-Mn studies

In Brazil, a reduction in cognitive function was noted in mothers and their children who were

exposed to ferro/Mn alloy emissions where PMy 5 air-Mn averaged 0.15 ug/n13 (Menez%" kf’l‘?ilho

]1?\5@1011“ ry samples

the personal samples and 0.011 pgr’m f

%

Limitations

A number of non-quantifie pa

N
Mn relates to exposures, G@l- outdoor residential concentration estimates could be derived from

ég}y;f & N

available datg.;‘-; Whie

-ifido: :"'"ﬁans;)o11 of particles. The results of this analysis do not include parameters such

"1

ggclktdes other nnpmtant contributions to overall exposures, such as

attems, deposition, and residential and resuspended Mn from ambient sources;
= . . . .
however, ratios derived from modeled long-term average air-Mn concentrations can be used for a
¥

surrogate of inhalation exposure.

19
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Emission rates are not likely to be consistent from year to year, so the assumption that any unit
emission rate is constant and represents long-term emissions could result in over or under-

predicting ambient concentrations for individual years. However, the comparison of modeled and

measured data (Table 3) suggests that the model creates reasonable estimates of 10%‘ |

in East Liverpool given the lack of Mn emissions data ,f‘; }
Sra 2

i
i ntRMn concentrations to reflect measured

ambient ranges of air-Mn, If topograpl;_}c data ai"nd ite-specific meteorological data are available,

"v_.. h

receptor concentration ratios should Q&i ‘sufﬁclently precise to allow calibration with measured

s et
fge ‘meteorological data used in Marietta may exist as well. The
hourly surface da‘m _§ed Jeg%{be Marietta modelmg is from 1991-1995, which was chosen at the

about the collection and reporting of newer data. While these concerns
=

av\?a% lf\i ¢ at the time of the Marietta modeling. The upper air data used in Marietta was fiom a
station 322 km away; however upper air data are regionally representative (as opposed to locally
representative surface data), Additionally, complex terrain in the vicinity of both Marietta and

East Liverpool can affect the predicted concentrations, While terrain elevations were taken into

20
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account in the modeling, higher data resolution could affect estimated concentrations. Mn
emissions calculations are impractical at the Fast Liverpool facility because of the highly
variable loading, grinding, and packaging schedule, along with constantly changing production

b
activities. Due to the lack of facility-specific emissions information in East Liverpool, the‘%sql ce

parameters and emission rates for the facilities were based entirely on generic assy

example, the unit emission rate of I g/sec from the entire facility was assumed.to be eimitted
continuously over the modeled 5-year period. Assuming a continuous.emissionsrate is standard

modeling procedure in instances where there is no basis for allogatin
@

‘ ?;\‘. L *
lig§§\?1i11p01‘ta11t when calculating a
TSI

' \é@ﬂsui:éd data for model calibration minimized this

extrapolated

)

ring data are available, modeling using generic emission rates can yield important

and modeled data, outdoor exposure concentrations of ambient air-Mn were calculated for
individual study participants of two Ohio communities. This method for estimating personal

exposures can prove useful in future studies to assess the relationship between adverse health

21
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outcomes and personal exposures o environmental pollutants, where the collection of such data

is unfeasible and fimited air monitoring data are available.

The methods outlined in this paper can be used to estimate outdoor air-Mn exposures at Iecepton

AERMET — AERMOD Meteorological
Preprocessor; AERMOD — AMS/EPA Regulatory Model; Air-Mn — Air Manganese; AM —
arithmetic mean; AQS — Air Quality System; ATSDR — Agency for Toxic Substances and

Disease Registry; GM — geometric mean; Mn — Manganese; MRL — Minimal Risk Level; NWS

22
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— National Weather Service; NCDC — National Climatic Data Center; NEIC — National
Enforcement Investigations Center; Ohio EPA — Ohio Environmental Protection Agency; RfC —

Reference Concentration; TSP — Total Suspended Particulate; U.S. EPA — United States

Environmental Protection Agency; WCCC — Washington County Career Center

Disclaimer: The views, findings, and conclusions expressed in tl}i*s?%
3,

ATSDR (Agency for Toxie: Substances and Disease Registry). 2009, Health Consultation:

Marietta Area Air Invest;g 1:31 United States Department of Health and Human Services.

ATSDR (Age, oy

ATSDR (Agency for Toxic Substances and Diséase Registry). 2012, Toxicological Profile for

f({t Toxic Substances and Disease Registry), 2010, Health Consultation: East
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Implicétions

Few available studies evaluate long-term health outcomes from inhalational mangane

. . . ] . [l . N . Ao
exposure in residential populations, due in part to challenges in measuring individual exposuTes. .
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